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Based  on  visual  inspection,  past  performance,  and  a brief 
analysis  utilizing  available  design  data,  the  dam  appears  to 
be  in  satisfactory  condition  but  in  need  of  additional 
analysis  and  minor  repair. 


The  facility  can  pass  and/or  store  a flood  of  87  percent  of 
the  PMF  when  flow  is  confined  to  the  spillway  and  will  pass 
the  PMF  with  a flow  above  the  dam  crest  (concrete  gravity 
structure)  of  about  1 foot.  Since  the  required  design  flow 
is  the  PMF,  the  spillway  is  considered  inadequate  and  a 
more  detailed  hydraulic  and  hydrologic  analysis  is  recom- 
mended to  fully  assess  the  capacity  of  the  outlet  system, 
including  considering  the  effects  of  the  failure  of  upstream 
dams  on  Alcoa  Dam.  ^ — ' — — 

Overturning  does  not  appear  to  be  a problem  under  PMF  condi- 
tions, however,  resistance  to  sliding  appears  inadequate  but 
cannot  be  sufficiently  evaluated  with  available  data.  In 
addition,  some  seepage  was  observed  at  the  base  of  the 
structure  at  a distance  between  50  and  75  feet  from  the 
spillway  along  the  right  abutment.  Consequently,  additional 
seepage  and  stability  studies  are  recommended. 


The  owner's  representative  was  not  familiar  with  the  operation 
of  the  mechanical  equipment  in  the  pump  house.  Thus,  it  is 
recommended  that  an  operating  manual  and  warning  system  be 
available  for  use  in  the  event  of  a heavy  rainfall  or  emer- 
gency . 

In  addition,  the  owner  should  clear  debris  away  from  the 
spillway  to  allow  for  unimpeded  flow  over  the  structure  and 
the  dam  should  be  inspected  on  a periodic  basis  to  check  for 
hazardous  conditions  which  might  develop. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
ALCOA  DAM 

NDI#  PA-493,  PENNDER#  63-53 
SECTION  1 

GENERAL  INFORMATION 


1. 0 Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367  authorized 
the  Secretary  of  the  Array,  through  the  Corps  of  Engineers, 
to  initiate  a program  of  inspection  of  dams  throughout  the 
United  States. 


1.1  Purpose. 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Alcoa  Dam  is  a concrete 
gravity  structure  approximately  525  feet  long  and  45  feet 
high.  A concrete  ogee-crested  spillway,  225  feet  wide, 
located  approximately  50  feet  from  the  left  abutment,  dis- 
charges into  Little  Chartiers  Creek.  During  the  visual 
inspection  of  the  dam,  a 4-inch  diameter  blow-off  pipe  was 
discharging  directly  onto  the  spillway.  However,  a repre- 
sentative of  the  Pennsylvania  Fish  Commission,  which  presently 
owns  the  dam,  was  unable  to  provide  information  regarding  the 
condition  and  operability  of  the  outlet  works  as  shown  on 
the  construction  drawings. 

b.  Location.  The  dam  is  located  in  Washington  County 
on  Little  Chartiers  Creek  adjacent  to  Donaldsons  Crossroads 
which  is  approximately  3/4  mile  to  the  east.  The  structure 
is  shown  on  the  U.S.G.S.  7.5  minute  quadrangle  sheet,  Canons- 
burg,  Pennsylvania,  and  can  be  located  at  coordinates  N40° 

15'  30"  and  W80°  7'  55". 

c.  Size  Classification.  Intermediate  (45  feet  high, 

820  acre-feet  storage  capacity  at  spillway  crest) . 

d.  Hazard  Classification.  High  (Ref:  Section  3.1.C.4) 

e.  Ownership.  Pennsylvania  Fish  Commission 

R.  D.  #2,  Box  39 
Somerset,  Pennsylvania 


f . Purpose  of  Dam.  Recreation  (currently) ; (formerly 
utilized  as  a water  supply  for  a defense  plant  during  World 
War  II) . 


g.  Historical  Data.  Located  across  Little  Chartiers 
Creek  in  Peters  and  North  Strabane  Townships,  Washington 
County,  Pennsylvania,  Alcoa  Dam  was  built  in  1943  by  Alcoa 
for  the  Defense  Plant  Corporation.  The  dam  was  constructed 
solely  for  the  purpose  of  supplying  water  to  Alcoa's  Canons- 
burg  Forging  Plant  during  World  War  II. 

The  end  of  the  war  brought  to  a close  the  operations  of 
the  plant  which  the  dam  served.  Both  the  plant  and  the  dam 
were  sold  as  a package  in  1950  to  the  McGraw  Electric  Company. 
In  1955,  the  dam  and  reservoir  were  donated  to  the  North 
American  Wildlife  Foundation,  Inc. , of  Washington,  D.  C. 

Local  pollution  and  a series  of  private  developments  along 
the  shore  prevented  the  immediate  development  of  the  area  as 
a park.  In  1958,  the  State  of  Pennsylvania  bought  the  dam 
and  reservoir  and  placed  it  under  the  administration  of  the 
Pennsylvania  Fish  Commission. 


1. 3 Pertinent  Data. 

a.  Drainage  Area.  46.0  square  miles. 

b.  Discharge  at  Dam  Site. 

Maximum  Known  Flood  at  Dam  Site  - Data  not  avail- 
able. 

Maximum  Discharge  of  Spillway  = 32,500  cfs  (head 
at  elevation  929) . 

c.  Elevation  (feet  above  mean  sea  level) . 

Top  of  Dam  - 929. 

Maximum  Pool  Design  Surcharge  - 928. 

Maximum  Pool  of  Record  - 921.5  (based  on  high 
water  mark;  no  date). 

Normal  Pool  - 918. 

Upstream  Portal  Invert  Outlet  Conduit  - 898.6. 
Downstream  Portal  Invert  Outlet  Conduit  - 905. 
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Strearabed  at  Centerline  of  Dam  - 884 


Maximum  Tailwater  - 901.6  (based  on  high  water 

marked  on  pump  house;  no  date) . 

d.  Reservoir. 

Length  of  Maximum  Pool  = 2.0  miles  (elevation 

929)  . 

Length  of  Normal  Pool  - 1.5  miles  (elevation  918). 

e.  Storage  (acre-feet) . 

Spillway  Crest  = 820. 

Top  of  Dam  = 1841. 

Design  Surcharge  * 1770. 

f . Reservoir  Surface  (acres) . 

Spillway  Crest  - 75.5  (elevation  918). 

Top  of  Dam  = 133  (elevation  929) . 

Maximum  Design  Pool  = 125  (elevation  928). 

g.  Dam. 

Type  - Concrete  gravity. 

Length  - 525  feet. 

Height  - 45  feet. 

Top  Width  - 7 feet. 

Side  Slopes  - Upstream  is  vertical  to  earth 
surface;  downstream  7.6H:10V. 

Foundation  - The  structure  is  keyed  into  rock  at 
its  base  from  abutment  to  abutment. 

Grout  Curtain  - A formal  grouting  program  was  not 
contained  in  the  original  specifications  according  to  pre- 
construction reports.  The  rock  formation  indicated  that 
leakage  might  develop  beneath  the  non-overflow  sections  of 
the  dam  especially  adjacent  to  the  spillway  where  the  founda- 
tion is  stepped  up.  Consequently,  an  ad-hoc  grouting 
program  was  instituted  during  construction  and  its  progress 
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can  be  followed  by  referring  to  bi-monthly  construction 
progress  reports  available  from  PennDER  files  (see  Figure  5 
for  grout  hole  locations). 

h.  Outlet  Conduit. 

Type  - Available  drawings  indicate  a 4-inch  diameter 
cast  iron  blow-off  is  connected  to  the  main  intake.  This 
conduit  serves  to  regulate  flow  downstream  during  periods 
of  low  reservoir  level  (see  Figure  4). 

Additionally,  a 14-inch  cast  iron  supply  line  is  con- 
nected to  the  facility's  pumps.  This  line  formerly  supplied 
water  to  nearby  Western  Hospital  located  in  Canonsburg. 

The  line  apparently  has  not  been  in  service  for  many  years. 

The  owner  was  not  sure  if  the  line  is  still  operable. 

Closure  - A valve  on  the  blow-off  is  apparently 
located  in  the  pump  house. 

Access  - Walk-in. 

Regulating  Facilities  - The  complete  operation  of 
the  outlet  works  could  not  be  ascertained  during  the  inspec- 
tion or  through  subsequent  research.  However,  it  is 
assumed  that  all  regulating  facilities  are  located  within 
the  pump  house. 

i.  Spillway . 

Type  - Concrete  ogee-crested  weir. 

Length  - 225  feet. 

Crest  Elevation  - 918  feet. 

Upstream  Channel  - Not  applicable. 

Downstream  Channel  - Spillway  discharges  into  a 
small  plunge  pool  and  directly  into  the  stream.  No  down- 
stream spillway  channel  is  associated  with  this  spillway. 

j.  Regulating  Outlets.  Operational  procedures  are 
unknown.  Outlet  works  are  depicted  on  contract  drawings 
(Figure  4 ) . 
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SECTION  2 
ENGINEERING  DATA 


2. 1 Design. 

a.  Data  Available. 

1.  Hydrology  and  Hydraulics.  Information  avail- 
able includes  storage  capacity  versus  elevation  curve, 
surface  area  versus  elevation  curve,  spillway  head  versus 
discharge  curve,  all  of  which  are  contained  within  PennDER 
files.  Also  included  in  these  files  are  a set  of  rough 
calculations  placed  on  regular  tablet  paper.  The  calcula- 
tions are  apparently  a preliminary  set  because  a date  is  set 
directly  on  the  first  page  that  states  when  revised  calcula- 
tions were  to  be  submitted.  Many  ambiguities  exist  between 
these  calculations  and  the  available  contract  drawings. 
However,  they  are  quite  useful  in  checking  the  methods  of 
design  that  were  utilized.  In  addition  to  this  information, 
miscellaneous  design  notations  and  data  are  interspersed 
throughout  the  contract  drawings. 

2.  Foundation.  A brief  stability  analysis  is 
included  in  the  calculations  which  considers  both  conditions 
of  sliding  and  overturning.  No  design  reports  are  available. 

3.  Appurtenant  Structures.  Structural  design 
analyses  were  not  available. 

b.  Design  Features. 

1.  Gravity  Dam.  Alcoa  Dam  is  a concrete  gravity 
structure  with  a foundation  keyed  into  rock  consisting 
primarily  of  shale  and  limestone  (see  Photographs  1 through 
3) . Constructed  during  World  War  II  as  part  of  a defense 
plant  project,  records  indicate  that  specifications  were 
relaxed  in  order  that  the  dam  could  be  constructed  from 
available  materials.  The  dam  has  an  overall  length  of  525 
feet  and  a maximum  height  of  45  feet.  The  upstream  face  of 
the  dam  is  vertical  while  the  downstream  face  has  a slope  of 
7.6H  on  10V  from  elevation  919.5  to  the  base.  The  concrete 
used  in  this  structure  ws  proportioned  to  have  a minimum 
compressive  strength  of  3,000  psi  in  28  days. 

2.  Appurtenant  Structures. 

a)  Spillway.  Records  indicate  that  the 
entire  spillway  section  is  founded  upon  a layer  of  limestone 
about  22  feet  thick.  Beneath  the  limestone  is  a dark  shale 
about  12  feet  thick  which  overlies  another  layer  of  lime- 
stone. The  spillway  section  has  a vertical  upstream  face 
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while  the  downstream  face  is  sloped  at  8.9H  on  10V.  A 
curved  apron  having  a 12-foot  radius  is  located  at  the 
bottom  of  tne  slope.  The  apron  extends  about  9 feet  beyond 
the  toe . 

b)  Pump  House.  The  pump  house  is  located 
at  the  downstream  base  of  the  dam  adjacent  to  the  spillway. 

It  is  a one-story  masonry  structure  with  dimensions  24  feet 
by  21  feet.  Access  to  this  building  was  not  possible  during 
the  visual  inspection,  consequently,  all  available  information 
concerning  the  mechanical  equipment  it  houses  is  shown  on  the 
contract  drawings  (Figure  A). 

c.  Design  Data.  The  available  design  data,  actually 
a set  of  preliminary  calculations,  does  not  appear  to  be 
dependable  due  to  many  dimensions  which  are  inconsistent 
with  the  contract  drawings.  Pre-construction  reports, 
however,  state  the  maximum  spillway  discharge  capacity  equals 
32,000  cfs  based  on  a coefficient  of  3.9,  a length  of  225 
feet,  and  a depth  of  11  feet. 

Rough  stability  calculations  were  provided  which  considered 
uplift  over  2/3  of  the  base  area,  with  high  water  level  at 
elevation  928  (10  feet  above  the  spillway  crest) . The 
analysis  shows  a sliding  factor  of  0.697  for  the  non-overflow 
section  and  0.778  for  the  spillway  section.  Those  translate 
into  safety  factors  of  1.43  and  1.29,  respectively.  The 
basis  for  these  figures  are  not  available  and  consequently 
cannot  be  verified. 


2 . 2  Construction  Records. 

Construction  data  available  for  review  included  contract 
drawings,  pre-construction  reports,  and  construction  progress 
reports,  including  photographs.  These  data  are  available  in 
PennDER  files. 


2. 3 Operation  Records. 

No  operational  records  are  available. 

2. 4 Other  Investigations. 

No  post  construction  reports  are  available. 

2. 5 Evaluation. 

■ i . ■ 

The  available  engineering  data  was  considered  sufficient 
to  prepare  a report  for  a Phase  I investigation. 


6 


SECTION  3 
VISUAL  INSPECTION 


3 . 1 Observations  . 

a.  General . The  general  appearance  of  the  structure 
suggests  that  it  is  in  good  condition. 

b.  Dam.  Although  the  spillway  surface  was  not  visible 
due  to  discharging  water,  that  which  was  exposed  appeared  to 
be  in  satisfactory  condition.  Minor  cracking  accentuated  by 
the  presence  of  efflorescence  was  observed  on  both  spillway 
end  walls  (see  Photographs  1 and  2).  Some  spalling  has 
taken  place  in  the  end  walls  of  the  left  abutment  where 
there  is  an  apparent  lack  of  general  maintenance,  probably 
because  of  difficult  access  conditions. 

As  indicated  in  Photographs  4 and  5,  there  is  an  area 
extending  to  the  east  about  55  to  75  feet  from  the  east  end 
of  the  spillway  where  seepage  is  occurring  through  and 
possibly  beneath  the  concrete  structure  (note  the  efflorescence 
at  the  seepage  line).  The  flow  could  not  be  estimated  and 
the  ground  surface  was  saturated  in  the  area  (note  the  rela- 
tively high  vegetation) . A french  drain  has  been  installed 
to  direct  the  seepage  into  the  channel  downstream  of  the 
spillway. 


c.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  appeared  to  be  in 
satisfactory  condition.  There  was  slight  deterioration  at 
the  vertical  and  horizontal  joints  as  evidenced  by  the 
breaks  in  the  flow  of  water  at  the  joints.  Much  of  the 
spillway  surface  appeared  to  be  moss  covered. 

2.  Gate  House  Valves.  There  was  no  means  to 
gain  access  to  the  pump  house  during  the  visual  inspection. 
The  valves,  pumps,  and  piping  could  be  observed  through 
windows  and  appeared  to  be  in  good  condition.  Mr.  Buell 
(Pennsylvania  Fish  Commission)  did  not  know  how  to  operate 
the  mechanical  system.  Following  phone  conversations  with 
Pennsylvania  Fish  Commission  personnel,  we  learned  that 
the  pump  house  is  no  longer  in  operation. 

Since  there  were  no  mechanical  devices  observed  on  the 
upstream  side  of  the  dam,  it  is  believed  that  all  outlets 
are  controlled  by  the  valve  system  within  the  pump  house. 
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3.  Reservoir  Area.  The  slopes  surrounding  the 
reservoir  varied  from  gentle  to  steep  and  were  sparsely 
wooded.  No  signs  of  slope  distress  were  observed  during  our 
investigation . 


4.  Downstream  Channel.  The  area  immediately 
downstream  of  the  Alcoa  Dam  is  characterized  as  a narrow 
rock-lined  channel  which  discharges  into  Little  Chartiers 
Creek  approximately  2,000  feet  downstream.  The  first  down- 
stream improvement  is  a 2-lane  bridge  located  about  1,000 
feet  downstream  of  the  dam.  Two  dwellings  (only  one  may  be 
inhabited)  are  located  just  northeast  on  the  upstream  side 
of  the  bridge.  The  first  floor  elevation  of  both  of  these 
structures  is  less  than  8 feet  above  the  bridge  deck  and 
both  are  thought  to  lie  within  the  area  which  could  conceivably 
be  affected  by  a failure  of  the  structure. 

A sewage  treatment  facility  is  located  approximately 
2,000  feet  downstream  of  the  dam  adjacent  to  Little  Chartiers 
Creek  just  east  of  the  confluence  with  Chartiers  Creek. 

This  facility  is  also  believed  to  be  within  the  area  that 
could  be  affected  by  a failure  of  Alcoa  Dam.  Based  on  the 
above  mentioned  observations,  the  facility  was  given  a high 
hazard  classification. 


3. 2 Evaluation. 

Access  to  the  pump  house  located  at  the  base  of  the  dam 
was  not  provided  at  the  time  of  inspection,  consequently, 
we  were  not  able  to  assess  its  operability.  The  plan  dimen- 
sions generally  corresponded  to  those  found  in  the  field. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operational  Procedure. 

According  to  a representative  of  the  Fish  Commission, 
there  are  no  established  operational  procedures  at  the 
facility.  Excess  inflow  discharges  over  the  spillway  and 
into  the  Little  Chartiers  Creek.  Initially,  the  dam  was 
designed  and  constructed  to  supply  water  to  a forging  plant 
located  about  9,000  feet  downstream.  Water  was  apparently 
conveyed  to  the  plant  through  a 14 -inch  cast  iron  pipe  which 
passes  through  the  dam  and  into  the  pump  house.  From  this 
point,  the  water  passes  longitudinally  through  the  spillway, 
exits  through  the  left  abutment,  and  turns  downstream  to  the 
north  (for  details,  see  Figures  3 and  4). 


4. 2  Maintenance  of  Dam. 

The  dam  is  maintained  on  an  as-needed  basis.  Fish 
Commission  personnel  are  responsible  for  many  aspects  of  dam 
maintenance  including  caulking  construction  joints  and 
cleaning  debris  from  the  spillway.  Major  maintenance  such 
as  patching  concrete  is  reportedly  performed  on  a yearly 
basis. 


4 . 3  Maintenance  of  Operating  Facilities. 

Mr.  Buell  of  the  Fish  Commission  stated  that  he  had  no 
knowledge  of  the  operations  of  the  pump  house  nor  of  any 
maintenance  that  might  be  performed  on  the  equipment. 


4. 4  Warning  Systems. 

There  are  no  formal  warning  systems  in  effect  at  the 
facility. 


4. 5  Evaluation. 

Maintenance  at  the  facility  is  provided  on  an  as-needed 
basis.  There  is  a general  lack  of  understanding  by  mainten- 
ance personnel  of  the  workings  of  the  pump  house. 
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SECTION  5 

HYDROLOGY/HYDRAULICS 


5.1  Design  Data. 

Information  provided  by  the  owner  relative  to  hydro- 
logic  and  hydraulic  analysis  were  adequate  and  could  be 
checked  against  calculations  developed  in  Appendix  C. 

Included  were  a set  of  calculations  placed  on  regular  loose 
leaf  paper  pertaining  to  spillway  discharge,  uplift,  and 
sliding  calculations.  These  calculations  were  apparently  a 
preliminary  set  which  were  revised  and  resubmitted  at  a 
later  date.  The  revised  calculations  were  not  contained 
within  the  files  received.  Other  information  available 
included  spillway  head  versus  discharge  curve,  storage  area 
curve,  and  various  design  notations  interspersed  throughout 
the  drawings. 

Alcoa  Dam  was  apparently  designed  to  be  operated  under 
a maximum  head  of  10  feet  above  the  spillway.  The  dam  is 
thus  designed  to  pass  27,604  cfs  with  1 foot  of  freeboard 
below  the  top  of  dam.  The  designer  notes  directly  on  the 
contract  drawings  three  cases  for  dam  stability  were  considered. 

Case  I - 10  feet  head  on  crest,  no  uplift. 

Case  II  - 10  feet  head  on  crest,  2/3  uplift,  maximum 
at  heel,  0 at  toe. 

Ca^  III  - Reservoir  empty. 

The  calculations  available  were  apparently  preliminary  and 
contained  small  ambiguities,  however,  the  content  and 
conclusions  are  generally  similar  to  those  attained  in 
Appendix  C. 


5. 2  Experience  Data. 

No  data  relative  to  the  design  storm  used  in  the 
original  analysis  or  data  pertinent  to  spillway  evaluation 
based  on  past  performance  are  available. 


5. 3  Visual  Observations. 

The  dam  and  its  appurtenances  appeared  to  be  in  satis- 
factory condition. 
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5. 4 Overtopping  Potential. 

The  HPMF  Peak  Flow"  for  this  watershed  was  determined 
based  on  data  supplied  by  the  Corps  of  Engineers,  Baltimore 
District.  Specifically,  the  data  pertains  to  a stream  gage 
station  located  on  Chartiers  Creek  at  Washington,  Pennsyl- 
vania. Based  on  a drainage  area  of  28.6  square  miles  the 
PMF  at  this  location  is  27,200  cfs. 

Utilizing  this  data  and  applying  it  to  the  following 
equation  yields  a value  of  PMF  for  the  watershed  in  this 
analysis.  That  is: 


where 

Q.  = PMF  at  Alcoa  Dam 

Q*  = 27,200  cfs 

Dj  = drainage  area  of  Alcoa  Dam 

Dp  = 28.6  square  miles 
n = empirical  constant  = 0.7. 

The  value  of  n chosen  for  this  analysis  is  0.7.  This 
value  falls  between  those  values  recommended  by  the  Corps  of 
Engineers,  Pittsburgh  District,  for  comparison  of  watersheds 
within  the  Ohio  River  Basin.  Based  on  this  information,  PMF 
Q - 37,935  cfs. 

The  total  capacity  of  the  spillway  based  on  a head  of 
11  feet,  which  is  equivalent  to  the  distance  at  which  the 
spillway  crest  lies  below  the  top  of  dam  crest,  is  equal  to 
32,506  cfs.  Due  to  a lack  of  information  regarding  the 
operating  procedures  of  the  outlet  pipes,  their  additional 
capacity  was  excluded  from  the  total  discharge  capacity.  A 
comparison  of  peak  inflow  to  the  maximum  discharge  shows 
that  some  storage  volume  is  required  to  hold  the  excess 
inflow  until  it  can  be  safely  discharged.  Based  on  normal 
pool  elevation  918  and  the  top  of  dam  elevation  929,  the 
available  storage  is  found  to  approximately  equal  1020  acre- 
feet  which  is  less  than  the  volume  of  storage  required 
8,930  acre-feet.  Further  calculations  indicated  that  Alcoa 
Dam  will  not  pass  and/or  contain  a storm  in  excess  of  87 
percent  of  the  PMF  when  the  spillway  is  functioning  at 
maximum  efficiency. 

Additional  analysis  was  performed  with  the  entire  dam 
being  studied  as  a broad-crested  weir  with  the  exception  of 
that  portion  of  its  length  occupied  by  the  ogee  spillway. 
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It  was  found  that  the  PMF  is  discharged  while  reaching  a 
maximum  head  above  the  dam  crest  of  approximately  1 foot 
The  corresponding  discharge  is  approximately  38,000  cfs. 


Since  overtopping  will  not  necessarily  lead  to  failure 
of  a concrete  gravity  type  structure  such  as  Alcoa  Dam, 
consideration  was  given  to  both  overturning  and  sliding 
potential.  Based  on  conservative  assumptions,  the  dam  was 
found  to  be  stable  under  maximum  conditions  relative  to 
overturning,  however,  its  stability  relative  to  sliding  is 
questionable . 

Overtopping  of  a concrete  gravity  type  dam  is  usually  a 
tolerable  condition  when  its  duration  is  short.  Never- 
theless, flow  across  the  downstream  face  will  cause  the 
foundation  at  the  toe  to  erode,  possibly  to  and  beyond  a 
point  of  imminent  failure  either  by  overturning  or  sliding. 
Some  design  allowance  should  be  made  in  consideration  of 
this  type  of  condition.  However,  available  calculations 
indicate  the  dam  was  designed  such  that  it  was  not  expected 
to  overtop  and  consequently  it  is  assumed  the  condition  of 
the  downstream  toe  under  flow  was  not  adequately  considered. 

Calculations  in  Appendix  C indicate  safety  factors  for 
overturning  and  sliding  to  be  1.3  and  0.8,  respectively. 
These  safety  factors  were  arrived  at  and  based  on  conserva- 
tive assumptions.  However,  the  overall  effects  of  Alcoa  Dam 
being  overtopped  for  an  extended  time  period  require  a more 
extensive  analysis.  In  addition,  supplemental  calculations 
prepared  for  the  report  on  Speers  Run  Dam  indicate  a poten- 
tial for  overtopping  and  failure  of  both  dams  located  up- 
stream of  Alcoa  Dam.  The  effects  of  such  an  occurrence  are 
dependent  on  several  factors,  such  as  size  and  timing  of 
simultaneous  rainfalls,  reservoir  levels  prior  to  storm, 
etc.  Nevertheless,  the  need  for  simultaneous  study  of  the 
three  dams  in  question  is  evident  (see  Appendix  C) . 


5. 5 Spillway  Adequacy. 

The  facility  will  pass  and/or  contain  88  percent  of  the 
PMF.  As  a result,  the  spillway  is  deemed  inadequate  but  not 
seriously  inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations. 


a.  Dam.  Based  on  visual  observations,  the  dam 
appeared  to  be  in  satisfactory  condition.  A small  amount  of 
seepage  was  noted  to  be  issuing  through  and  beneath  the  dam 
in  a zone  approximately  55  to  75  feet  east  of  the  spillway 
(see  Photographs  4 and  5) . 

Most  of  the  construction  joints  have  been  caulked  with 
bitumen  particularly  those  that  exhibited  evidence  of  prior 
efflorescence.  An  exception  to  this  was  the  area  to  the 
left  of  the  spillway  where  numerous  cracks  and  some  spalling 
were  observed  on  the  left  abutment  walls  and  in  the  side 
walls  of  the  plunge  pool  (see  Photograph  3) . 

b.  Appurtenant  Structures.  Based  on  the  visual 
inspection,  the  spillway  structure  appeared  to  be  in  satis- 
factory condition.  Much  of  the  structure  was  moss  covered 
and  some  minor  leaching  of  the  concrete  along  the  joints  was 
apparent,  however,  there  was  no  indication  of  large  scale 
spalling  or  other  types  of  deterioration. 


6. 2  Design  and  Construction  Techniques. 

a.  Dam.  No  formal  design  reports  were  available 
concerning  the  dam  or  techniques  used  during  construction. 
However,  a set  of  stability  calculations  and  contract 
drawings  were  provided  by  the  PennDER. 

b.  Appurtenant  Structures.  No  specific  design  data 
was  available  concerning  the  design  and/or  construction  of 
the  spillway  except  the  above  mentioned  contract  drawings. 


6.3  Past  Performance. 


The  only  record  of  past  performance  consists  of  a set 
of  high  water  marks  (undated)  on  the  upstream  and  downstream 
sides  of  the  dam  near  the  right  abutment.  No  other  records 
were  available. 


6. 4  Seismic  Stability. 

The  dam  is  located  in  Seismic  Zone  No.  1 and  it  is 
thought  that  the  static  and  dynamic  stability  is  sufficient 
to  withstand  minor  earthquake  induced  dynamic  forces. 
However,  no  calculations  or  investigations,  etc.,  were 
performed  to  confirm  this  belief. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7. 1 Dam  Assessment. 

a.  Safety.  The  visual  inspection  and  operational 
history  suggests  the  dam  is  in  satisfactory  condition. 

There  was  no  evidence  of  mass  deterioration  of  the 
concrete  observed  during  the  field  inspection.  No  heaving, 
joint  displacement,  pattern  cracking,  or  large  scale  spalls 
were  observed.  Some  minor  cracking  and  efflorescence  was 
observed  in  the  spillway  walls  (see  Photograph  3)  and  some 
slight  deterioration  of  the  construction  joints  was  evi- 
denced by  breaks  in  the  flow  of  water  as  it  passed  over  the 
spillway  (Photograph  3) . In  addition,  the  left  abutment  end 
wall  showed  signs  of  moderate  spalling  and  seepage  at  the 
vertical  joints.  Much  of  this  latter  problem  was  thought  to 
be  related  to  mechanical  weathering  of  the  concrete  via 
frost  action  and  long-term  chemical  dissolution  of  cement  by 
seepage  issuing  from  the  area  just  downstream  of  the  left 
abutment. 

A small  amount  of  water  was  observed  to  be  seeping 
through  a horizontal  construction  joint  just  east  of  the 
pump  house.  The  ground  in  this  area  was  saturated  indicat- 
ing that  some  seepage  may  also  be  passing  through  the  dam 
foundation. 

Hydraulic  and  hydrologic  calculations  indicated  that 
the  structure  is  capable  of  passing  87  percent  of  the  PMF 
without  being  overtopped;  consequently,  the  spillway  is 
considered  inadequate.  In  addition,  the  calculations 
indicate  the  structure  will  pass  the  PMF  with  approximately 
1 foot  of  water  passing  over  its  entire  length  (525  feet) . 

A brief  stability  analysis  was  performed  in  order  to 
consider  the  potential  for  overturning  and  sliding.  Based 
on  conservative  assumptions,  it  is  concluded  that  the  dam  is 
adequately  designed  relative  to  overturning  but  is  margin- 
ally designed  relative  to  sliding. 

b.  Adequacy  of  Information.  The  information  avail- 
able was  considered  sufficient  to  make  a reasonable  assess- 
ment of  the  project. 

c.  Necessity  for  Additional  Investigations.  Addi- 
tional investigation's  (listed  below)  are  deemed  necessary. 
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d.  Urgency.  It  is  suggested  that  the  additional 
investigation  and  remedial  measures  listed  below  be  imple- 
mented as  soon  as  possible. 


7 . 2 Recommendations/Remedial  Measures . 


It  is  recommended  that: 

a.  The  owner  should  retain  the  services  of  a regis- 
tered Professional  Engineer  to  evaluate  the  seepage  occur- 
ring at  the  base  of  the  structure  to  the  right  of  the 
spillway. 


b.  The  owner  should  enlist  the  services  of  a qualified 
engineer  to  fully  assess  the  safety  against  overturning  and 
sliding  under  PMF  conditions  as  well  as  perform  a detailed 
hydraulic  and  hydrologic  analysis  to  more  accurately  deter- 
mine the  capacity  of  the  outlet  works  and  to  assess  the 
effects  of  a failure  of  upstream  dams  on  Alcoa  Dam. 

c.  Remedial  measures  should  be  implemented  to  seal 
all  cracks  and  restore  any  areas  where  the  concrete  has 
deteriorated.  Special  emphasis  should  be  given  to  the  area 
at  the  left  abutment  where  cracking  and  spalling  has  appar- 
ently gone  on  unchecked  because  of  difficult  access.  Debris 
and  soil  which  has  accumulated  on  the  concrete  surfaces  in 
that  area  should  also  be  removed. 

d.  The  spillway  should  be  cleared  of  debris  to  allow 
unrestricted  flow  over  the  structure. 

e.  The  owner  should  develop  an  operations  manual  for 
use  of  the  outlet  works  in  case  of  emergency.  The  on-site 
representative  should  be  familiar  with  the  manual  and  opera- 
tion of  these  facilities. 

f.  A formal  plan  or  system  should  be  developed  for 
the  warning  and/or  evacuation  of  downstream  residences  in 
case  of  emergency. 

g.  The  facility  should  be  inspected  on  a periodic 
basis  by  qualified  personnel. 
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STAFF  GAGE  OF  RECORDER: 

Staff  gauge  shown  on  drawing  is  missing.  No  other  recording  device  visible 
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NDI#  PA-493 

CHECK  LIST  ID  # PennDKR  6 3-5  3 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  46.0  square  miles.  

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  ; 918  foot-.  fR?0  nrrn-fonM 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  : 929  foot:  (1841  n rrp-fpot-) 

ELEVATION  MAXIMUM  DESIGN  POOL: 928  feet 

ELEVATION  TOP  DAM:  929  feet 

SPILLWAY  DATA: 

a.  Crest  Elevation  918  feet  ___ 

b.  Type Qcjnn-shnporl 

c.  Weir  Length  225  feet 

d.  Channel  Length  Not  Applicable 

e.  Location  Spillover  Approximately  60  feet  from  loft  abutment. 

f.  Number  and  Type  of  Gates  None. 

OUTLET  WORKS: 

a.  Type  14-inch  diameter  intake. 

b.  Location  Right  abutment. ' 

c.  Entrance  Inverts  elevation  898.6 

d.  Exit  Inverts  905  Q Left  Abutment. 

e.  Emergency  Draindown  Facilities  Not  known.  Note:  Operational 

procedure  of  outworks  could  not  be  obtained ^ “ 

HYDROMETEOROLOGICAL  GAGES: 

a.  Type  None . 

b.  Location  

c.  Records  ~ 

Not  known. 
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PHOTOGRAPH  1 View  looking  toward  the  left  abutment  from 

the  right  end  of  the  spillway  as  it  appeared 
in  August  1943.  Note  the  grout  pipes  along 
the  centerline  of  the  foundation 


PHOTOGRAPH  2 View  looking  toward  the  right  abutment  show- 
ing the  right  end  of  the  spillway. 


PHOTOGRAPH  3 


View  looking  along  the  centerline  of  the  dam 
toward  the  right  abutment  as  it  appeared  in 


1943. 
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PHOTOGRAPH  4 


PHOTOGRAPH  5 


PHOTOGRAPH  6 


PHOTOGRAPH  7 


View  of  the  Alcoa  Dam  taken  from  an 
area  a few  hundred  feet  north  of  the 
right  abutment.  A field  team  member 
is  shown  near  the  center  of  the  photo 
as  scale. 


View  of  the  upstream  portion  of  Alcoa 
Dam  from  the  area  just  upstream  of  the 
right  abutment.  The  concrete  protuber- 
ance jutt  to  the  right  of  the  spillway 
side  wall  is  thought  to  be  an  old 
sluice  gate. 


Close-up  view  of  the  Alcoa  Dam  spillway 
showing  the  debris  which  has  accumulated 
at  the  approach  to  the  ogee  spillway. 


View  of  an  area  of  seepage  (shown  by 
the  heavily  vegetated  area)  near  the 
right  center  portion  of  the  structure. 

At  the  time  of  inspection  it  appeared 
that  most  of  the  seepage  was  issuing  from 
beneath  the  structure  and  not  through 
the  construction  joints  as  might  be 
inferred  from  the  efflorescence  jhown 
near  the  center  of  the  photograph.  The 
brick  structure  to  the  right  is  a 
pumphouse. 


PHOTOGRAPH  8 


PHOTOGRAPH 


PHOTOGRAPH 


Close-up  view  of  the  area  of  seepage 
referred  to  in  the  previous  photograph. 

A small  amount  of  seepage  was  observed 
to  be  passing  through  horizontal  construc- 
tion joint  near  the  center  of  the  photo- 
graph. Note  the  standing  water  in  the 
lower  left  portion  of  the  photograph. 


9 View  of  the  Alcoa  Dam  spillway  and  the 
channel  just  downs tream  of  the  dam. 


10  View  looking  upstream  at  the  first 
improvement  directly  downstream  of 
Alcoa  Dam.  It  is  a two-lane  bridge 
located  approximately  1,000  feet  down- 
stream of  the  dam.  Two  dwellings 
are  located  about  400  feet  northeast 
of  the  bridge  which  have  first  floor 
elevations  less  than  7 feet  above 
the  bridge  deck. 


APPENDIX  E 
GEOLOGY 


Alcoa  Dam  is  located  in  an  area  of  nearly  flat  lying 
sedimentary  rocks  of  the  Pennsylvanian  age,  Monongahela 
Group.  These  rocks  are  characterized  as  dense  and  massive 
to  thin  bedded  limestone,  discontinuous  shales,  and 
sandstones.  Numerous  minable  coal  seams  are  also  found 
within  this  group. 

Alcoa  Dam  is  founded  on  a dark  shale  unit  which 
directly  overlies  the  Uniontown  Limestone.  Details  of 
the  subsurface  geology  are  shown  on  the  attached  Figure  2. 
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APPENDIX  G 


REGIONAL  VICINITY  MAP 


